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METALLURGICAL VESSEL 

The present invention relates to a metallurgical vessel comprising a bottom portion, a 
sldewall and a lanes arrangement of at least two lances for supplying oxygen containing gas to 
the interior of the vessel In operation wherein each lanoe comprises an end portion for emitting 
oxygen containing gas. The present invention also relates to a method of iron making. 

The term metallurgical vessel refers to a vessel suitable for treating metal or metal oxide, 
metal smelting, refining or reducing. 

The object of the present Invention fe to provide a metallurgical vessel which can be used 
on a large scale with increased production efficiency and reduced clogging of equipment 
positioned In a roof portion of the vessel. 

The present invention improves on the prior art as the lance arrangement is suitable for 
increasing In operation a downwardly directed flow of postoombusted gases at the side wall of 
the vessel and an upwardly directed flow of post-combusted gases in the centre of the vessel. 
15 The term post-combusted gases refers to the gases which are produced during reaotfons 

in the metallurgical vessel and are subsequently at least partially post combusted. 

The present invention has the considerable advantage that ft can be successfully used for 
vessels of large diameter by stimulating a very favourable gas flew In the body of the vessel. 
The gas flow results in reduced heat loads on the walls whilst the plurality of lances ensure a 
20 good distribution of oxygen containing gas and therefore good heat distribution over the vessel 
area, thereby Increasing production efficiency. The present Invention also mitigates the problem 
of clogging of and damage to, ag. ports, seals, sensora and measuring equipment positioned in 
the roof portion of the vessel which are expensive and dUficurtto replace or repair. This problem 
of clogging arises whan particulates are entrained in the upward flow of post combusted gases 
26 directed to the roof portion of the vessel. The lance configuration of the present Invention 

creates a downward flow of post combusted gases at the eidewall whilst the upwerdly directed 
flow occurs at the centre of the vessel. Any particulates entreined In the upward flow therefore 
peas up the centre of the vessel and have lees chance of coming Into contact with any of the 
equipment, ports, seals or sensors projecting through the roof. 

EP 0 735 1 46 discloses a metallurgical vessel of the converter type In which pre-reduced 
iron ore undergoes a final reduction. The bottom portion of the metallurgical vessel oontains the 
iron bath whilst the wall or side wall extends upwardly from the bottom portion, enclosing the 
slag layer. The roof portion extends from the top of the aidewall over the Interior of the vessel 
and connects with the melting cyclone. A plurality of lances project through the wall of the 
metallurgical vessel and supply oxygen to the interior of the vessel. The lances are specified ae 
being orientated vertically as muoh as possible in order to achieve the same effect as when 
using a central lance I.e. that the oxygen can be supplied to the vessel at the same place above 
the slag layer even when the level of slag layer varies. 
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As mentioned above the present Invention improves on the prior art a© the lances are 
configured to Increase a downwardly directed flow of post-combusted gases at the side wall of 
the vessel and an upwardly directed flow of post-combusted gases In the centre of the vessel. 

In the metallurgical vessel of the present Invention at least one of the lances may be 
5 provided with means for emitting a plurality of jets of oxygen containing gas from fe end portion. 
Such a lance can emit oxygen over a wider surface area of the contents of the vessel compared 
to a single Jet, 

The lances am preferably configured with at least one of the lances projecting through 
the roof portion of the metallurgical vessel. The root portion of the vessel extends from the top 
1 0 of the sldewall to the melting cyclone. At least one of the lances thus penetrates through part of 
the vessel that does not come Into contact with the contents of the vessel thereby avoiding 
damage to the seal around the lance at the point it penetrates the vessel. 

At feast one lance is preferably arranged to direct the oxygen containing gas inwards 
towards the central axis of the metallurgical vessel. Directing the gas inwards towards the 
15 central axis of the vessel creates an ansa of low pressure atthe lance end portion resulting In 
post combusted gas being entrained downward at the sldewall towards the end portion of the 
lance whilst an upward flow of poet combusted gas is generated up through the centre of the 
vessel. When the metailurgical vessel Is upright the central axis extends essentially vertically 
through the centre of the vessel. 
20 At least one of the lances may be inclined from the vertical wfth Its end portion Inclined 

towards the central axis of the metallurgical vessel. Inclining a lance directs the oxygen 
containing gas inwards towards the central axis of the metallurgical vessel and improves the 
distribution of oxygen containing gas over the surface of the contents of the vessel. 
The end portion of at least one lance may also be configured to direct the oxygen 
25 containing gas towards the central axis of the metallurgical vessel at a greater angle from the 
vertical than the angle of inclination of the lance thereby increasing the upward and downward 
gas flow generated in the vessel. 

The lances may be adjustable In height and therefore able to be positioned at an optimal 
height over the surface of the of the vessel contents when the vessel Is at varying levels of 
30 fullness. The angle of inclination of the lances may also be abatable to enable the distribution 
of oxygen containing gas over the surface of the contents of the vessel to be optimised. 

The lance end portions may all be positioned at an equal distance from the sidewall to 
achieve the most effective heat distribution over the surface of the vessel contents to maximise 
production efficiency. Preferably three or more lances supply oxygen containing gas to the 
35 contents of the vessel to ensure optimum heat distribution and production efficiency. 

Particulate material may preferably be added to the metallurgical vessel via feed chutes 
positioned at a short distance from the lances, The downward gas flow in the vicinity of the 
sidewall thus entrains the particulate material in the form of e.g. coal fines and transports it 
down towards the end portions of the oxygen lances and the slag layer. This avoids the problem 
40 of a significant proportion of any particulate material added to the vessel being lost, due to 
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partes being entrained in the upward gas flow, before reacting with the content* ol the vessel 
The preferred embodiment thus results In a significant* tower loss „ particulate materia.. sucn ' 
as ccal fines, from the vessel and a higher production efficiency as a greater proportion o the 
particulate material la available ae a reaotant w 

The loaa cf particulate material ia further minimised If each lance has a corresponding 
feed chute so that the particulate materia, added through the chute Is entrained into the 
clrcu.at.ng gas flow generated by the lance. The optimal position for each chute la to be 
posted between .the lance and the sldewal. of the metallurgical vessel, ln a radial direction, 
where the downward flow of the post combusted gases ia at a maximum 

noa m^T**" VMa * 1 ° f,he ^ e " tlnve "«<» P^biyccmprlsesamelting cyclone 
positioned above, and m open communication with, the vessel. None o, the oxygen 

EpTCr C,0ne * SU ° h * meWnS fe h DutCh patent NL C »*« and 

The lances are preferably positioned to avoid contact with molten material passlnq 
ZZZZT?' m t n9 t CyC, ° n9 to ** meta " Ur3,Ca ' Ves8eI *° *" the material does 

20 makirT 9 ^k^ 0 *' VeS8e ' * ^ ,nV8ntkm 1x3 used l">n maldng aod atee. 
The present invention also relates to a method of reducing iron o*lde Into Iron using a 
V988Q ! "°° rtanC9 ^ fnV8mi0n <*> m P**^ steps o, supply^ Iron 

vTell ^ 1,0n WB - by5Upp,y,n9 materia,,^ 

vessel and supplying oxygen containing gae to the iron oxides via the plurality of lances 

The present Invention also relates to a method of iron making comprising the steps of- 

- conveying iron-oxide containing material into a melting cyclone 

- pre-reducing said iron-ox.de containing material by means of reducing post combusted 
gases originating from the metallurgical vessel, 

■ at least partly melting the Iron-oxlde conteinlng'materlaJ in the melting cyclone by 
supplying oxygen containing gas to the meWng cyclone and effecting a further post 
combustion in said reducing post combusted gases 

■ permitting the produced and at least partly malted Iron-oxide containing material to 
pass downwardly from said melting cyclone Into the metallurgical vessel in which final 
reduction takes place and '"'vnrinai 

effecting the final reduction In the metallurgical vessel In a slag layer by supplying oxygen 

containing gas to the metallurgical vessel via at lonot^,- „ ™ 

rtr%u/mAM jV\. ^ w „ ctu eSSQI) m lea 8 l two 'ances configured to Improve a 

downwardly d-rected flow of post-combusted gases at the side wall of the vessel and an 
upwaidlydireotedflowofpost^cmbustedgaseslnthecentreofthevessel and 
supplying coal to the metallurgical vessel and thereby forming a reducing gas and 



25 



30 



^ WJ3RD^O^-2002 1-4-; 



effecting at toast partial post combustion In said reducing gas in said metallurgical vessel 
by means of said oxygen containing gas supplied thereto. 



BRIEF INTRODUCTION TO THE DRAWINGS 
5 Embodiments of the Invention will now be described byway of non-limitative example, with 
reference to the accompanying drawings, In which: 
Figure 1 shows an apparatus fn accordance with the invention. 
Figure 2 shows a view along axis "A" of figure 1 . 

Figure 3 shows a simulation of a section of the apparatus with one lance projecting Into the 
1 0 vessel section and shows the simulated trajectory of ooa) particles added at a short distance 
from the lance. 

Figure 4 shows simulation of a section of the apparatus with one lanoe projecting Into the vessel 
section and shows the simulated trajectory of coal particles added between the lances. 
Figure 5 shows a lance end portion having four ports for emitting four Jets of oxygen containing 
15 gas. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

The apparatus in figure 1 comprises a metallurgical vessel 1 , a melting oyclane 2 (details not 

20 shown) and a plurality of lances 3 f of which two are shown. More lances may be used 
depending on, for example, the size of the vessel and the performance parameters of the 
lanoes. The metallurgical vessel itself comprises a bottom portion 4, a efdewall 5 and a roof 
portion 6 which extends from the top of the sidewall 5 to the melting cyclone 2. The metallurgical 
vessel contains an iron bath 1 1 With a slag layer 10 on fop and the vessel comprises at least 

25 one tap hole 19 for tapping off molten iron and slag. Oxygen containing gas is supplied to the 
interior of the vessel by the lances 3 which acts to finally reduce the pre-reduced iron oxide in 
the slag layer. During the final reduction a process gas comprising reducing carbon monoxide is 
produced and at least partially combusted above the slag layer 1 0, .thereby releasing heat 
needed for the final reduction. The at least partially post combusted gas resulting from the post 

30 combustion is referred to as post combusted gas. Particulate coal is supplied to the interior of 
the vessel 1 via the feed chutes 12. The lances 3 project into the vessel through the roof s and 
are configured to create a downwardly directed flow of the post-combusted gas at the efdewall 5 
of the vessel and an upwardly directed flow of post combusted gas In the centre of the vessel 9. 
The upwardly directed post combusted gas, comprising reducing carbon monoxide, is further 

35 post-combusted in the melting cyclone 2 with oxygen containing gas supplied to the melting 
cyclone, iron oxide supplied to the melting cyclone via apparatus 13 is pre-reduced 
approximately to FeO and at least partly melted. The pre-reduced Iron oxide 14 then fails or 
flows down Into the metallurgical vessel 1 * When the metallurgical vessel Is upright the central 
axis extends essentially vertically through the centre of the vessel. 
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Duftigoper^onthelances^sndtaabovetheslaglayer^oandthelancesare " 
•4UMMP In height so they can be positioned optimally for supplying oxygon containing gas 

? e r Se ' b * ^ ° f fU " neSS - ^ ,anoea 3 « r « WW from the vertical 

5 1 8 ^ COnfl9UWd t0 "" , 3 * 7 ° r ** 01 0xyaen ° 0 ™^ 9- towards 
5 the can ro of the vaasa, either at tha same Inclination of the lanoa or a. graatar angte from the 
verfca, than tha m M on of the knee. Figure 5 shows h detail tha end pcrtlonTof aZ^ 
havtog four porta 17 which amlt tour Jats 18 of oxygen conta,n.ng gas. Tna lanoas 3 ara 

r^lT ™ T* ^ fK>m th8 3,M Tn ° "urn*, of .ances 

promoting Into tha vassal can ba vaned depending on tf,a afea of tha mat^oal vasaa. and 

fcncss?^ 

Figureashowsasectton of tha vassal 1. a lanoa 3 proiactfng into tha sactlonofthe 
vessel and tha trajaotorias 1 5 0 f ooa. partlolas addad to tha vassal. T^a advantage obtained by 
adding ooal particles a short dlstanoa from tha lanoas is claar as tha particles ara antmined 

vassal, n confraat. figu re 4 shows tha trajaotorfea 1 6 of coal pastes added between tha 

lancaa.ltoaobaaaanthatthamalonTyofthapartidasan.ertrainad.n.heupwar^ 
flow of post-combusted gases In the centre rrf tha wa^i ™w . ... ««eciea 
n^JL . , _ n me centre * 1,16 V6Ssel ^ 'save the vessel. A significant 
portion of the coal particles added thus navar become available as reactants In the slag 

mrtrti «T Sth8 ,,1Venti0n " ,UStrated by a P^'«nbodlment, variations and 

modifloations are possible within the scope of the Inventive concept. 
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CLAIMS 



1. 

5 

10 2. 
3. 

15 

4. 

20 5. 
6. 

25 

7. 

30 

8. 

35 9, 



Metallurgical vessel comprising a bottom portion, a eidewall and a lance arrangement of 
at least two lances for supplying oxygen containing gas to the interior of the vessel rn 
operation wherein each lance comprises an end portion for emitting oxygen containing 
gas characterised In that the lance arrangement i$ suitable for increasing In operation a 
downwardly directed flow of post-combusted gases at the side wall of the vessel and an 
upwardly directed flow of postoombusted gases in the centre of the vessel. 

Metallurgical vessel according to claim 1 wherein at least one of the fences Is provided 
with means for em Wing a plurality of Jets of oxygen containing gas from its end portion. 

Metallurgical vessel according to claim 1 or 2 wherein at least one of the lanoes projects 
through a roof portion of the metallurgical vessel. 

Metallurgical vessel according to any of the previous claims wherein at [east one lance Is 
arranged to direct the oxygen containing gas towards a central axis of the metallurgical 
vessel. 

Metallurgical vessel according to claim 4 wherein at least one of the lances is inclined 
from the vertical with Its end portion inclined towards the central axis of the metallurgical 
vessel. 

Metallurgical vessel according to claim 5 wherein the end portion of the lance Is 
configured to direct the oxygen containing gas towards the central axis of the 
metallurgical vessel at a greater angle from the vertical than the angle of Inclination of the 
lance. 

Metallurgical vessel according to any of the previous claims wherein the lances are 
adjustable In height 

Metallurgical vessel according to any of the previous claims wherein the end portions of 
fine lances are all of equal distance from the sldewalt. 

Metallurgical vessel according to any of the previous claims wherein the metallurgical 
vessel comprises three or more lanoes. 



1 0. Metallurgical vessel according to any of the previous claims wherein at least one feed 
chute, for adding material to the vessel, is positioned at a short distance from a lance 
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1 1 . Metallurgical vessel according to claim 1 0 herein a plurality of feed chutes project 
through a roof portion of the metallurgical vessel. 

5 12 ' ^1^^ 



1 3. MetaOurgteal I vessel according to Calm 1 2 wherein each feed chute is posifioned between 
the lance and the sldewal. of the metres, vessel in a radfa. direction. 
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Metallurgical vessel according to any one of claims 1 to 1 3 comprising a mettina cvctenft 
Phoned above and In open connection with the metailurgioa, CeL ° ^ 

Medical vessel according to olalm 1 4 wherein the lances arc penned to avoid 
contact with molten material passing downwards from the melting c^one to L 
metallurci oa vessel. 



15. 

15 metallurgical vessel. 

16. 



claims 1-16 comprising the steps of suppWng iron oxides to the vessel and ZZl 
iron ^des by supplying carbonaceous materia, to the vessel and suppl^o^" 
20 containing gas to the Iron oxWes via at least two lances. g ^ 

17. Method of Iron making comprising the steps of: 

- conveying Iron-oxide containing material into a melting cyclone 

- pre-raduclng eald ironside containing material by means of reducing post 
26 combusted gases originating from the metallurgical vessel 

- at^st party meltingthe fron-oxW, centering material in ihe meRlng cyclone by 
supping o^, en containing gas to the melting cyclone and effecting a further post 
combustion in said reducing post combusted gases 

l^ TT " ° m ^ m6ltt19 ° y0ton9 ^ * 8 msteBu ^' v**e. In which 
final reduction takes place and 

' ol 0 "" 9 *! !T reflUCt,0n ln *' mela " lJrg,0a, 1/96891 10 a *» by applying 
oxygen containing gas to the metallurgical vessel, via at least two lanoL 

configured to Improve a downwardly directed flow of post-oombusted gases at the 
forming a reducng se * and effecting at least partial post combustion In said 
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ABSTRACT 

Metallurgical vessel comprising a bottom portion, a sidewall and a lance arrangement of at least 
two lances for supplying oxygen containing gas to the Interior of the vessel in operation wherein 
each lance comprises an end portion for emitting oxygen containing gas characterised in that 
the lance arrangement is suitable for Increasing In operation a downwardly directed flow of post- 
combusted gases at the side wall ol the vessel and an upwardly directed flow of post- 
combusted gases In the centre of the vessel. I 




Fig. 2 
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Fig. 5 
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